Oxidation of parenteral lipid emulsion by ambient and phototherapy lights: potential toxicity of routine parenteral feeding.
Vitamin E can be a prooxidant in isolated lipoprotein suspensions. Because lipid emulsions used in parenteral nutrition are lipoprotein-like suspensions rich in polyunsaturated fatty acids and vitamin E, we hypothesized that vitamin E may act as a prooxidant in lipid emulsions, as it is in lipoprotein suspensions. We therefore exposed an intravenously administered lipid emulsion (Intralipid) to a single spotlight commonly used in the treatment of neonatal jaundice, and measured the formation of triglyceride hydroperoxides by using high-performance liquid chromatography with postcolumn chemiluminescence detection. Concentrations of these hydroperoxides in different batches of fresh intralipid were usually approximately 10 mumol/L but increased up to 60 times after exposure to phototherapy light for a period of 24 hours, even though significant amounts of vitamin E were present at the end of the exposure. Triglyceride hydroperoxides were formed during phototherapy light exposure whether the intralipid was in plastic tubing used routinely for infusion or in glass containers. Ambient light also caused significant peroxidation of the formula lipids, although to a much lesser extent than observed with phototherapy light. For infants in the neonatal intensive care unit who were receiving intralipid but not phototherapy, solutions being infused at the end of 24 hours contained a mean of 40 mumol/L hydroperoxides. For infants receiving phototherapy, the mean was 97 mumol/L. Phototherapy light-induced formation of triglyceride hydroperoxides was prevented by covering the intralipid with aluminum foil or supplementation with sodium ascorbate before light exposure. We conclude that intralipid is highly susceptible to oxidation and that elevated levels of oxidized lipids can be formed during its clinical use, especially when intralipid infusion is combined with phototherapy. Because lipid hydroperoxides are cytotoxic and can cause adverse effects, inadvertent infusion of rancid intralipid may add to the numerous problems encountered by premature neonates.